Differential expression of integrins alpha 6 and alpha 4 determines pathways in human peripheral CD4+ T cell differentiation.
Integrins mediate leukocyte adhesion to vascular endothelium and thereby influence leukocyte recirculation. We have explored expression by peripheral blood T cells of beta 1 and beta 7 integrins, particularly alpha 4 beta 1 (VLA-4, CD49d), alpha 4 beta 7 (LPAM-1) and alpha 6 beta 1 (VLA-6, CD49f). Integrin expression differs between CD4+ cells and CD8+ cells in that CD4+ cells 1) are more heterogeneous, particularly for alpha 4; 2) express on the average less alpha 4 and beta 7; and 3) express on the average more alpha 6 and beta 1. 2D gel electrophoretic analysis was combined with flow cytometric analysis to determine which integrin chain pairs are expressed by the CD45RO- (naive) and CD45RO+ (memory) subsets of CD4+ cells. CD45RO- (naive) cells express homogeneously at intermediate levels the three integrin pairs alpha 6 beta 1, alpha 4 beta 1 and alpha 4 beta 7. Although 2D gel analysis suggests similar average integrin chain composition for CD45RO+CD4+ (memory) cells, flow cytometric analysis demonstrates multiple subsets of CD45RO+ cells differing markedly from each other and from naive cells in levels of expression of alpha 6 and alpha 4 integrins. There are a minimum of three CD45RO+ subsets: 1) alpha 4 beta 1hi alpha 6 beta 1hi alpha 4 beta 7neg, which comprises the majority of memory cells; 2) alpha 4 beta 7hi alpha 6 beta 1low presumptive gut-homing memory cells; and 3) alpha 6 beta 1hi alpha 4 beta 7neg alpha 4 beta 1neg, a previously unidentified subset expected to have unique migrational-functional properties. Of particular importance in these results are: the expression by CD4+ naive cells of alpha 6 beta 1, alpha 4 beta 1 and alpha 4 beta 7, the overall prominence and regulation of alpha 6 beta 1 on CD4+ cells, and the selective decreases as well as increases in alpha 4 beta 7 and alpha 4 beta 1 during CD4+ memory specialization. Taken together, these results suggest that differential regulation of expression of alpha 4 and alpha 6 integrin chains that accompany naive-to-memory transition in CD4+ cells are instrumental in generating functional subsets of CD4+ memory cells with specialized recirculation abilities.